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Oil inlet for an internal combustion engine piston that is 
provided with a cooling duct ■ 



The Invention relates to an oil inlet for an internal combustion 
engine piston that is provided with a cooling duct, having an 
approximately circular\cqver of the cooling duct, to which the oil 
inlet is attached, and the cooling duct can have a free cooling 
oil stream applied to it by way of the oil inlet, by means of an 
oil spraying nozzle rigidly connected with the engine housing, 
from the crank space, through the free interior of the piston 
shaft. 

Such cooled pistons having an oil inlet are known, for example, 
from the patents U.S. 3,221,718, JP 59-27109, PCT/DE94/01375, and 
DE 37 33 964 C2 , The oil inlets used as catch funnels for cooling 
oil that is dispensed from an oil spraying nozzle connected with 
the engine housing have inner walls that are configured to be 
funnel-shaped, cylindrical, oval, or in the form of a Venturi jet, 
viewed from the free interior of: the piston, in the direction of 
the cooling duct .. In. order to achieve better, distribution, in the 
cooling duct:,, of: the- cooling- oiL captured: in this manner,, 
additional, stream dividers are inserted, into, the wall off the 
cooling- duct, which lie opposite the: exit surface: of: thei oil inlet . 
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Using such shaping structures, the result is supposed to be 
achieved that the oil stream that widens from the oil spraying 
nozzle is captured and passed to the cooling duct, whereby these 
embodiments are not limited only to vertical oil stream systems, 
i.e. perpendicular to the entry surface of the oil inlet, but also 
comprise slanted oil s-tream positions, in which the amount of oil 
that reaches the cooling duct is determined as a function of the 
stroke height of the piston. In particular, the embodiment last 
mentioned demonstrates defects in achieving a continuous oil fill 
level of the cooling duct, due to disadvantageous flow and 
friction conditions during entry of the cooling oil into the inlet. 

In practice, measurements of the actual oil fill level in the 
cooling- duct have shown that with the oil inlets shaped as 
described above as catch funnels, the fill level is less than 40% 
and therefore, as described in DE 37 02 272 C2, sufficient cooling 
of the piston cannot be achieved by means of a Shaker effect. In 
particular, a very definite amount of oil circulating in the 
cooling duct is required for a. good cooling effect, and this 
amount must be- supplied continuously, in order; to allow an 
approximately constant partial, filL of: the- cooling duct:,, with' an. 
outflow of: oil. that: is appropriateLy coordinai:'ed: with, the oiL 
inlet... 
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Proceeding from this, the invention is based on the task of 
structuring an oil inlet for a piston having a cooling duct, in 
such a manner that better bundling of the cooling oil stream at 
the entry into the oil inlet, and better distribution at the exit 
into the cooling duct, ~is^ made possible. 

This task is accomplished by means of the characteristics of claim 
1. 

The solution according to the invention makes it possible to 
introduce a free cooling oil stream having an approximately 
perpendicular impact on the cross sectional opening area of the 
oil inlet completely into the cooling duct. In the case of a 
slanted stream position of the free cooling oil stream, the result 
is advantageously achieved that the major portion is introduced 
into the cooling duct, since as a result of a tangential 
deflection of the oil stream that impacts on the wall of the inlet, 
a lower friction resistance occurs. Cooling oil streams directed 
at a slant are used in engines in which the- oil. spraying nozzle 
must be arranged at a certain, angle- to the- area normal of: the.- 
cross sectional, opening area of: the: inlet,. i...e.. to the- 
longltudinal. axis* of: the piston, for design reasons'. Because- of: 
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the slanted orientation of the cooling oil stream, it impacts the 
inner wall of the inlet at different locations, in each instance, 
due to the stroke movement of the piston. 

Despite these conditions, optimal bundling at the entry and very 
good distribution at the exit of the cooling oil from the inlet is 
achieved, both with a slanted stream position and a perpendicular 
stream position. A supporting factor here is that because of the 
size and shaping of the inlet, a dynamic compression pressure is 
generated, for improved cooling oil distribution. 

Advantageous further developments are the object of the dependent 
claims . 

The invention will be explained, in the following, using an 
exemplary embodiment. The drawing shows: 

Fig. 1 a piston according to the invention in partial cross- 
section, cut in the direction of the pin; 

Fig.. 2 a. representation of: the- inner wall, surface- in a first 
exemplary embodiment:;. 

Fig.. 3; a. representation- of: the- inner, wall, surface in a second, 
exemplary embodiment.. 
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A piston 1 having a combustion depression 9 has a cooling duct 4 
that is closed off towards the bottom by means of a cover 5 in the 
form of a two-part cup spring. An oil inlet 2 is provided in the 
cover 5, configured as a catch funnel for a cooling oil stream 7; 
this inlet can consist Qf metal or plastic and can be attached, 
forming an oil seal, by means of soldering, welding, gluing, or by 
means of a locking ring, a bracing element, or an engagement 
connection on the cooling duct cover, as known from DE 199 60 913 
Al. The cooling duct 4 is supplied with the free cooling oil 
stream 7, as shown in Fig. 1, by way of the oil inlet 2, by means 
of an oil spraying nozzle 6 rigidly connected with the engine 
housing, from the crank space through the free interior of the 
piston shaft, whereby the cross sectional entry areas B, or, 
according to Fig. 3, D, serve as the oil entry.. 

The oil inlet 2 possesses an inner wall 3, the shape of which is 
determined as a function of the stream position of the cooling oil 
stream 7 with reference to the cross sectional entry area B and D 
of the oil. inlet,, produced by the oil spraying nozzle 6. In the 
case: of. an approximately perpendicular: stream' position- of: the- 
cooling: oil. stream relative to the cross- sectional, opening- area, B,. 
corresponding, to the representation in Fig:.. 1, the inner: wa-ll 
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surface 2 of the oil inlet 3 has a shape that is formed in the 
right-angle coordinate system (x, y, z) by means of rotation of 

t 

the hyperbolic function y = ± b/a * V - about its y axes, 
whereby a = 6 mm, . b = 5 mm, and the cross sectional entry area B 
is formed by a parallel cut at the distance ys = c = 8 mm relative 
to the X axis. In and"ther exemplary embodiment, a = b = 5 mm can 
also apply. 

In the case of a slanted position of the free cooling stream 7, 
the inner wall surface of the oil inlet, with a stream that lies 
within the cross sectional entry area D in every stroke position 
of the piston, is configured in the shape of a toroid that is 
formed in the right-angle coordinate system (x, y, z) at a 
distance r = 20 mm from the y axis, by means of rotation of a 
circle having the radius R = 13 mm about the y axis, which is 
parallel to the circle area and does not intersect the circle. 
The total height h = a + b of the oil inlet is 12 mm, whereby a = 
b, the two-part cup spring 5 is therefore arranged at the level of 
the smallest cross sectional area C. In another exemplary 
embodiment:,- a. = 5 and b = 6 mm can also apply, so that the oiL 
entry area. D and. the: oiL supply for.' a specific- time cross section,, 
as- described: below,, reaches' Lts: maximum value-.. 
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The dimensions of the oil inlet guarantee that the volume from the 
cross sectional entry areas B and D to the cross sectional areas A 
and B is so great that the oil supply for the time cross section 
of 0 to 360 crank angles fits into the oil inlet. Furthermore, 
the cross sectional area A determined by the function constant a 
approximately corresponds to the oil stream cross section at the 
upper dead center OT of the piston, whereby a very effective oil 
distribution at the exit into the cooling duct is achieved by 
means of the aforementioned measures . 

The cross sectional areas A, C of the oil inlet 3, in other words 
the smallest cross sectional areas of the oil inlet 2, are 
arranged approximately in the plane of the circular cover 5 of the 
cooling duct 4, so that an excess level is fomed in the interior 
of the cooling duct, which leaves a defined partial amount of 
cooling oil in the cooling duct for circulation until overflow, 
with reference to the size of the outlet (excess level and size of 
the outflow opening - not shown) . 

The production of the- oil inlets 2. takes place as a. lathed part, 
by means- of: a computer-controlled, program.. 
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Reference Symbols 

Piston 1 

Oil inlet 2 

Inner wall of the oil inlet 3 

Cooling duct \ ^ 4 

Cover 5 

Oil spraying nozzle 6 

Oil stream 7 

Cylinder 8 

Combustion depression 9 

Cross sectional area A, C 

Cross sectional entry area B, D 

Upper dead center OT 



